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background: Most risk estimate models use a patient’s current BP and ignore history of BP. Many patients exhibit high BP variability over 
time, and long-term exposure to elevated BP levels may have important effects on CVD risk. In this study we examined the potential effects 
of incorporating antecedent BP into CVD risk prediction models.
Methods: Data of the 3344 (1604 men, 1740 women) participants in the Offspring Cohort of the Framingham Heart Study, who attended 
Exam 3 and met criteria were used. Study inclusion criteria were: no prior cardiovascular event, a SBP measurement from exams 1 and 
2, that all CVD predictors were recorded at exam 3. Participants were followed for 20 years or until CVD event. Both conventional and 
the antecedent Cox model included all of the variables, antecedent BP was used in place of systolic BP. To compare the predictive power 
of these models and explore if the differences were significant, we utilized C-statistic tests, net reclassification (NRI), and integrated 
discrimination improvement (IDI).
Results: Antecedent BP was a significant predictor in all models. Current BP was a significant predictor in the conventional model but 
not in the full model. The C-index of the full model (0.774) was significantly higher (p=0.04) than that of the conventional model. Both 
NRI tests indicated a significant improvement in the full model over the conventional model. The effects of reclassification were assessed 
with the categorical NRI test using the clinically defined risk categories of <5%, 5 - 7.5 %, and >7.5%. The NRI test indicated significant 
reclassification within these categories. Current hypertension, expressed as a yes/no variable in the prediction model, was not statistically 
significant (p=0.32). Analyses using diastolic BP, mean arterial pressure (MAP) and pulse pressure (PP), showed similar results, consistent 
with our findings.
conclusion: Antecedent BP is a statistically significant predictor of CVD, improves calibration and discrimination and allows for meaningful 
reclassification of patients. The knowledge of whether a patient has a history of hypertension is insufficient for the prediction models and 
the exact pressure measurements are needed.
